Strain THG-EP9 T , a Gram-stain-negative, aerobic, motile, rod-shaped bacterium was isolated from field-grown eggplant (Solanum melongena) rhizosphere soil collected in Pyeongtaek, Gyeonggi-do, Republic of Korea. Based on 16S rRNA gene sequence comparisons, strain THG-EP9 T had closest similarity with Chryseobacterium ginsenosidimutans THG 15 T (97.3 % 16S rRNA gene sequence similarity), Chryseobacterium soldanellicola PSD1-4 T (97.2 %), Chryseobacterium zeae JM-1085 T (97.2 %) and Chryseobacterium indoltheticum LMG 4025 T (96.8 %). DNA-DNA hybridization showed 5.7 % and 9.1 % DNA reassociation with Chryseobacterium ginsenosidimutans KACC 14527 T and Chryseobacterium soldanellicola KCTC 12382 T , respectively. Chemotaxonomic data revealed that strain THG-EP9 T possesses menaquinone-6 as the only respiratory quinone and iso-C 15 : 0 (29.0 %), C 16 : 0 (12.5 %) and iso-C 17 : 0 3-OH (11.9 %) as the major fatty acids. The polar lipid profile consisted of phosphatidylethanolamine, an unidentified aminophospholipid, two unidentified glycolipids, six unidentified aminolipids and two unidentified polar lipids. The DNA G+C content was 35.3 mol%. These data corroborated the affiliation of strain THG-EP9 T to the genus Chryseobacterium. Thus, the isolate represents a novel species of this genus, for which the name Chryseobacterium solani sp. nov. is proposed, with THG-EP9 T (5KACC 17652 T 5JCM 19456 T ) as the type strain.
The genus Chryseobacterium, which belongs to the family Flavobacteriaceae, was first established by Vandamme et al. (1994) . Subsequently, the genus expanded rapidly to encompass more than 85 species, isolated from various environments such as soils (Venil et al., 2014) , clinical samples (Holmes et al., 2013) , fresh water (Kirk et al., 2013) , sewage and wastewater (Kämpfer et al., 2003) , plants (Sang et al., 2013) , fish (Loch & Faisal, 2014) and meat (de Beer et al., 2005) . The typical characteristics of the genus Chryseobacterium include aerobic type of metabolism, production of flexirubin-type pigments, the presence of branched-chain fatty acids (iso-C 15 : 0 and iso-C 17 : 0 3-OH) as the major fatty acids, phosphatidylethanolamine as a major polar lipid, and menaquinone-6 (MK-6) as the characteristic respiratory quinone (Bernardet et al., 2006 (Bernardet et al., , 2011 Im et al. 2011; Kämpfer et al., 2009; Park et al., 2006; Vandamme et al., 1994; Wu et al., 2013) . In this taxonomic study, a Chryseobacterium-like bacterial strain, THG-EP9 T , was characterized by using a polyphasic approach.
Strain THG-EP9 T was isolated from field-grown eggplant rhizosphere soil in Pyeongtaek, Gyeonggi-do, South Korea (368 999 N 1278 119 E) . Approximately one gram of soil was thoroughly suspended in 10 ml sterile 0.85 % NaCl (w/v; saline solution). Serially diluted samples were spread on nutrient agar (NA; Oxoid) and incubated at 28 8C for 3 days. Single colonies were purified by transferring to new NA plates. One isolate, THG-EP9 T was cultured routinely on NA at 28 8C and stored in NA broth containing glycerol (25 %, w/v) at 270 8C.
For sequencing of the 16S rRNA gene, genomic DNA was isolated using a Solgent genomic DNA extraction kit (Korea) and the 16S rRNA gene was amplified according to the methods of Weisburg et al. (1991) . 16S rRNA gene sequencing was performed by Solgent Co. (Korea), and sequences of related taxa were obtained from the EzTaxon-e server (http://www.ezbiocloud.net/eztaxon; Kim et al., 2012) and GenBank database. Multiple alignments were performed via the CLUSTAL X program (Thompson et al., 1997) , followed with gap editions in the BioEdit program (Hall, 1999) . Kimura's two-parameter model (Kimura, 1983) was used to calculate the evolutionary distances. The neighbour-joining (Saitou & Nei, 1987) and maximum-likelihood methods were used to reconstruct phylogenetic trees as implemented in MEGA 4 and MEGA 5.2 software, respectively (Kumar et al., 2008) . Bootstrap values were calculated based on 1000 replications (Felsenstein, 1985) .
The 16S rRNA gene sequence of strain THG-EP9 T (1424 bp) was analysed. Sequence similarity indicated that the close phylogenetic neighbours of strain THG-EP9 T were Chryseobacterium ginsenosidimutans THG 15 T (97.3 % 16S rRNA gene sequence similarity), Chryseobacterium soldanellicola PSD1-4 T (97.2 %), Chryseobacterium zeae JM-1085 T (97.2 %) and Chryseobacterium indoltheticum LMG 4025 T (96.8 %) . This relationship between strain THG-EP9 T and other recognized species of the genus Chryseobacterium was evidenced in the phylogenetic trees ( Fig. 1 and Fig. S1 , available in the online Supplementary Material).
The Gram reaction was determined by using bioMérieux Gram stain kit according to the manufacturer's instructions. Cell morphology was observed by transmission electron microscopy (model JEM1010; JEOL) at 611 000 magnification, using cells grown for 24h at 28 8C on NA. Motility was tested in sulfide-indole-motility medium (SIM; Difco). Anaerobic growth was performed in nutrient broth (NB) supplemented with thioglycollate [0.1 % (w/v); Sigma] with 5 days incubation; the air was substituted with nitrogen gas. Growth at different temperatures (4, 10, 18, 25, 28, 30, 35, 37 and 42 8C) was assessed after 7 days incubation on NA. Salt tolerance was tested in NB containing 0-5 % (w/v) NaCl (at intervals of 0.5 %). Growth at various pH (pH 4-10, at intervals of 0.5 pH units) was performed in NB. For the pH experiments, two different buffers were used (final concentration, 100 mM): acetate buffer was used for pH 4.0-6.5 and phosphate buffer was used for pH 7.0-10.0. Growth was evaluated by monitoring the OD 600 after incubation for 5 days. Production of flexirubin-type pigments was determined by the colour shift to red, purple or brown when colonies were flooding with aqueous 20 % KOH solution (Fautz & Reichenbach, 1980) . 
Chryseobacterium vietnamense GIMN1.005 T (HM212415)
Bergeyella zoohelcum ATCC 43767 T (AGYA01000006) indoltheticum KCTC 2920 were included as references for the investigation of the biochemical tests using the same laboratory conditions.
Strain THG-EP9 T was Gram-stain-negative, motile by gliding, aerobic, rod-shaped (1.50-1.9060.55-0.60 mm) and non-flagellated (Fig. S2 ). The isolate grew well on NA, TSA, MA and R2A agar, but not on MacConkey agar. The methyl red test was weakly positive, and the Voges-Proskauer test was negative. Strain THG-EP9 T produced flexirubin-type pigments (the reversible colour shifted from yellow to red). Growth occurred at 4-35 8C, pH 6.0-10.0 and with 0-1.5 % (w/v) NaCl. Physiological and biochemical characteristics of strain THG-EP9 T are summarized in the species description and a comparison of strain THG-EP9 T and related type strains is given in Table 1 .
In order to determine the DNA G+C content and to perform DNA-DNA hybridizations, genomic DNA of strain THG-EP9 T was prepared as described previously (Moore & Dowhan, 1995) . The G+C content was analysed as described by Mesbah et al. (1989) using a reverse-phase HPLC system. DNA-DNA hybridization was performed fluorometrically, according to the method developed by Ezaki et al. (1989) , with photobiotin-labelled probes in microplate wells. DNA-DNA hybridization experiments were performed between strain THG-EP9 T and type strains of closely related species of the genus Chryseobacterium at 29.0 8C.
The DNA G+C content of strain THG-EP9 T was 35.3 mol%, which conforms to the expected range of G+C contents for the genus Chryseobacterium (Kook et al., 2014) . The DNA-DNA relatedness values between strain THG-EP9 T and related strains were below 10 % (5.7 % and 9.1 % for C. ginsenosidimutans KACC 14527 T and C. soldanellicola KCTC 12382 T , respectively). These very low DNA-DNA relatedness values suggested that strain THG-EP9 T is a novel species of genus Chryseobacterium (Tindall et al., 2010) .
For the cellular fatty acid analysis, cells of strain THG-EP9 T and reference strains were harvested from NA plates after incubation for 2 days at 28 8C. The cellular fatty acid profiles were prepared according to the protocol of Sherlock Microbial Identification System (MIDI) and identified with GC (Hewlett Packard 6890) using Sherlock Aerobic Bacterial Database (TSBA60) (Sasser, 1990) . For the extraction of polar lipids and isoprenoid quinones of strain THG-EP9 T and polar lipids for the type strain of the closest related species, C. ginsenosidimutans KACC 14527 T , cells were cultured in NB for 3 days and freeze-dried after harvesting. The polar lipids of strain THG-EP9 T and C. ginsenosidimutans KACC 14527 T were extracted (Minnikin et al., 1977; 1984) and detected using two-dimensional thin-layer chromatography (Tindall, 1990) . TLC plates were sprayed with the following reagents: 5 % molybdophosphoric acid for detecting total polar lipids, 0.2 % ninhydrin for amino lipids, molybdenum blue reagent for phospholipids, and a-naphthol/sulphuric acid reagent for glycolipids. Isoprenoid quinones analysis was performed by RP-HPLC Waters 2690 Alliance system [solvent: methanol/2-propanol (7 : 5, v/v), flow rate: 1.0 ml min 21 ] as previously described (Collins & Jones, 1981; Hiraishi et al., 1996; Tamaoka et al., 1983) .
The major cellular fatty acids (.10.0 %) of strain THG-EP9 T were iso-C 15 : 0 (29.0 %), C 16 : 0 (12.5 %) and iso-C 17 : 0 3-OH (11.9 %), which are consistent with the genus Chryseobacterium. A comparison of fatty acid profiles between strain THG-EP9 T and selected closely related strains is shown in Table 2 . The polar lipid profiles of strain THG-EP9 T and C. ginsenosidimutans KACC 14527 T are shown in Fig. S3 . A spot detected with molybdophosphoric acid, ninhydrin and molybdenum blue in the profiles of strain THG-EP9 T , was believed to be phosphatidylethanolamine, which had shown similar retention on the profile of C. ginsenosidimutans KACC 14527 T , and is in line with all other members of genus Chryseobacterium. Eight lipids were observed to be ninhydrin-positive, one of them was molybdenum blue-positive which was believed to be aminophospholipid; the six remaining molybdenum bluenegative spots were aminolipids (AL1-6). Two spots that appeared as a-naphthol/sulphuric acid-positive, were glycolipids (GL1-2). The polar lipid profile of strain THG-EP9 T was clearly distinguishable from that of C. ginsenosidimutans KACC 14527 T by the presence of two unidentified aminolipids (AL4-6), and the absence of one unidentified lipid (L3). Strain THG-EP9 T contained MK-6 as the single respiratory quinone, which is typical for the genus Chryseobacterium (Wu et al., 2013) .
On the basis of 16S rRNA gene sequence analysis, fatty acid and polar lipid profiles, DNA G+C content and quinone system, strain THG-EP9 T is suggested to represent a novel species of the genus Chryseobacterium, for which the name Chryseobacterium solani sp. nov. is proposed.
Description of Chryseobacterium solani sp. nov. Cells are aerobic, Gram-stain-negative, motile and rodshaped (1.50-1.90|0.55-0.60 mm). Colonies are yellowish, translucent and shiny on NA. Growth occurs at 4-35 uC (optimum 25-30 uC), at pH 6.0-10.0 (optimum pH 6.0-8.5) and with 0-1.5 % (w/v) NaCl. Grows well on NA, TSA, MA and R2A agar, but does not grow on MacConkey agar. Produces flexirubin-type pigments. Catalase-and oxidase-positive. Weakly positive for methyl red test; negative for Voges-Proskauer test. Aesculin, casein, starch, DNA, Tweens 20 and 80, CM-cellulose and L-tyrosine are hydrolysed, but chitin is not. According to the API ZYM tests, positive results are obtained for alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, a-glucosidase, b-glucosidase, a-fucosidase, a-mannosidase and naphthol-AS-BI-phosphohydrolase; weakly positive result is obtained for b-galactosidase; negative results are obtained for a-galactosidase, b-glucuronidase and N-acetyl-b-glucosaminidase.
In API 20NE tests, positive results for assimilation of maltose, adipic acid and D-mannitol, gelatin hydrolysis, b-glucosidase, arginine dihydrolase and urease activities, and indole production; assimilation of malic acid and citric acid are weakly positive. In ID32 GN tests, glycogen, salicin, L-proline, D-mannitol, D-glucose, L-rhamnose and maltose propionate is weakly assimilated. The major fatty acids (w10 %) are iso-C 15:0 , C 16:0 and iso-C 17:0 3-OH. The only isoprenoid quinone is MK-6. The composition of polar lipids is phosphatidylethanolamine, an unidentified aminophospholipid, six unidentified aminolipids, two unidentified glycolipids and two unidentified lipids.
The type strain, THG-EP9 T (5KACC 17652 T 5JCM 19456 T ) was isolated from field-grown eggplant rhizosphere soil in Gyeonggi-do, Republic of Korea. The G+C content of genomic DNA of the type strain is 35.3 mol%. *Summed features represent groups of two or three fatty acids that could not be separated by GLC with the MIDI system. Summed feature 3 contained C 16 : 1 v7c and/or C 16 : 1 v6c.
